ns

(26)

con-
that

inte-
aset

on

T)

8)

ion to

(29)
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Just as in Example 2, we substitute ¢() into ¥ +y = 0 to find that

—2cost+3sint+2cost—3sint =0
N— J . o

Y g

(1 (1)

for all ¢. Therefore ¢b(r) is a solution of " +y = 0 on —oo < 7 < o0. Next we must check to
see if the initial conditions specified in the initial value problem (29) are satisfied. Since

$(0) =2c0s0—-3sin0 =2

and

@'(0) = —25in0 — 3cos 0 = -3,

we conclude that ¢(¢) is a solution of the initial value problem (29).

PROBLEMS
0 EEEEENEBE

In each of Problems 1 through 6, determine the order of the
given differential equation; also state whether the equation is
linear or nonlinear.

,dby  dy
l.tﬁ+t—£+2y sin ¢
dy
2.(1+2) +tj)+y—e

d'y . fl"_\ @ dy

et di T de T ar
dy N

4 —+n"=0

dr 3

d*y

dr?

&y  dy 2
2 — 3
6. ) + ldt +(cos“Hy =+t

+y=1

+ sin(r + y) = sint

Show that Eq. (10) can be matched to each equation in Prob-
lems 7 through 12 by a suitable choice of n, coefficients

4y, 4y, ..., a,, and function g. In each case, state whether the
equation is homogeneous or nonhomogeneous.
dQ 1
7. —_— = -
o (1+t)0+2smt
s,
dr?
d2 ) av
9. 22 _ 5,9 -
o) 3xdx +4dy=Ilnx, x>0

d
10. = [(1 _XZ)ip”] +n(n+1)P, =0, nconstant

dx
n, 4y
S dt4 +(cost)— +y=e"'sint
12, 4 dy
© O .-"(\i =)y + dr(x)y =0, A constant

In caen of P
[:mumn

mhlt,m\ 13 through 20, verily that each given
15 @ solution of the differential equation,

EE BB EEEEEEER®N
130y —y=0; v =¢, y,(t)=coshr
Mo y"+2y' =3y=0; y@®=e? phO=¢
15. n' -y =17, y=3t+7
16' yIIH + 4),111 + 3}, — T; y](r) - t/3,
v =e"+1/3
17. 229" +3 —y =0, +>0; ¥ () =172,
»® =1
18. £2y" + 50 +4y =0, > 0; () =r?,
»(@)=tInt
19. y" +y=sect, 0<t<n/2;
= (cosf)Incost+ tsint
0.y -uy=1; y=e" [leTds+e’
In each of Problems 21 through 24, determine the values of
for which the given differential equation has solutions of the

formy =e¢".
2.y +2y=0
22. 4" — y=0

23, " 4 Yy —6y=0
24. ylH _ 3},11 + 2),1 - 0
In each of Problems 25 and 26, determine the values of r

for which the given differential equation has solutions of the
formy =" fort> 0.

25. 2y +4n’ +2y=0
26, y" — 41y’ +4y =0
In Problems 27 through 31, verify that y(z) satisfies the given

differential equation. Then determine a value of the constant
C so that y(1) satisfies the given initial condition.

27. Y +29=0,  y=Ce™, y0)=1
28. y' + (sint)y =0 y() = Ce™',  yrx)=1
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29. v + (2/0)y = (cost)/1%; y(O) = (sin)/* + C/7,
=3

30. '+ + Dy=1
y(n2) =1

3L 2 +ty=2, y=e'H fo' el ds + Ce™" 14,

¥0)=1

32. Verify that the function ¢(f) = c;e™ + c,e™ is a solu-
tion of the linear equation

y'+3y +2y=0

yy=Q0-1/n+Ce'/1,

for any choice of the constants ¢, and c¢,. Determine ¢,
and ¢, so that each of the following initial conditions is
satisfied:

(@) y(©0) = -1,
) y(0)=2,

y'(0) =4
¥y (0)=0

33. Verify that the function ¢(r) = ¢, €' + ¢,te’ is a solution
of the linear equation

Y'=2%'+y=0
for any choice of the constants ¢, and ¢,. Determine ¢; and ¢,
so that each of the following initial conditions is satisfied:
(@ y0=3  YyO=1
®) O =1, YO =-4
34. Verify that the function ¢(f) = c €™ cos 2t + c,e™" sin 2t
is a solution of the linear equation

y' +2y +5y=0
for any choice of the constants ¢, and ¢,. Determine ¢; and ¢,
so that each of the following initial conditions is satisfied:
Yy =1
Y0 =5

(@ y©0) =1,
(b) ¥(0) =2,




